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I. Introduction
After its economy collapsed in 2008, Zimbabwe opted for a multicurrency regime anchored in US$. 4 The objective was to stabilize the economy and establish a credible nominal anchor.
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The replacement of the Zimbabwean dollar by the multicurrency system brought the hyperinflation and the currency devaluation to a halt, laying foundations for economic recovery. The average annual inflation during 2009 -2013 was 3 .3 percent, while the real GDP grew on average more than 8 percent a year. While it may be tempting to consider these outcomes a success, a closer look at the overall economic performance reveals a number of challenges and open issues.
One of them is external competitiveness and the extent to which an overvalued currency has contributed to the sluggish growth. Concerns about the limited external competitiveness have prevailed for some time given the country's declining global export shares, widening trade deficits, and high concentration of exports to South Africa. The role of the real exchange misalignment in the 2008 currency crisis in 2008 was also underscored (Ndlela, 2012) .
This paper aims to find out whether (i) currency overvaluation prevailed under the multicurrency regime introduced in 2008 and (ii) the overvaluation may have contributed to the Zimbabwe's long term weak external and growth performance. Further, some recent literature (Gala and Lucinda, 2006; Rodrik, 2008; Rapetti et al., 2012) posits that undervalued real exchange rates can stimulate growth, and we examine if this is the case in Zimbabwe.
The stock-flow approach to the real equilibrium exchange rate reveals that Zimbabwe experienced large currency overvaluation relative to the South African rand both in the run up to the 2008 collapse and in recent years, with negative impact on GDP growth, exports and productive employment. We do not find a robust evidence that currency undervaluation would boost growth.
With South Africa as the largest trading partner, Zimbabwe would benefit from implementing internal devaluation (and in particular contain wage cost) and accelerating structural reforms to correct for the current overvaluation of bilateral real exchange rate (RER) with South Africa. Policymakers should also consider replacing multi-currency regime (anchored in US$) by the South African rand. Such reform would help prevent major future RER overvaluations, reduce transaction costs, improve price transparency, and stimulate growth and the agricultural sector.
The paper is organized as follows. After this Introduction, Section II discusses key external sector developments. Section III estimates the equilibrium exchange rate and discusses findings. Section IV makes the case for adopting South Africa rand. Section V concludes.
II. Growth and External Sector Performance of Zimbabwe
The weak economic performance of Zimbabwe has been analyzed from various perspectives. In this paper, we adopt the longer term macroeconomic perspective by examining links between the RER, productivity, net foreign liabilities and growth.
a. Growth and its Drivers
Since mid-1990s, Zimbabwe has been one of the slow growing countries in Africa. This track record followed a period of solid growth (about 4 percent a year on average) during the 1980s, with the rising share of manufacturing in exports. However, in part due to drought spells, the growth slowed to 1.9 percent a year on average during 1991 -1996, with manufacturing contracting by 1.7 percent a year (IMF, 2001) . Following the overall policy reversal in the late 1990s, growth became negative until 2008, and accompanied by hyperinflation and currency crisis in 2008. During this period, the country's productivity gap with South Africa widened. Zimbabwe's growth performance was also well below the Africa continent ( Figure 1 ). Among sectors, mining and services contributed the most to the real output growth during 1981 -2012 (Table 1a) . In contrast, contribution of agriculture and manufacturing was very limited. With the introduction of the multicurrency regime and stabilization of the macroeconomic situation, growth has become more broad-based. Still, growth of manufacturing has been lagging those of other sectors. As a result, the share of manufacturing declined steadily from 9 percent of total value added (in constant 2005 US$) to about 7 percent in 2012.
On the demand side, growth has been driven mostly by household consumption, with negative contribution from net exports. The contribution of gross exports was also negative for most of 1980 -2012, but a notable turnaround occurred after 2008, with a strong revival of mining and commodity exports (Table 1a and 1b). The household demand continues to be fueled in part driven by public sector wages, which in 2014 are projected to amount to more than 16 percent of GDP and almost 2/3 of budgetary outlays (IMF, 2014) . Remittances fueled household expanses in the past, but since most are sent by emigrants to South Africa, the weakened rand has eroded their purchasing power. The share of total investment in GDP is low, hampering trend growth. 
b. Export Performance

i. High current account deficits and external debt
Zimbabwe's trade and current account deficits deteriorated from the early to mid-2000s, with a rapid worsening in the crisis year of 2008. The twin deficits remained very high in 2013.
Trade has been driving the current account balance outcomes, underscoring the importance of external competitiveness. The current account deficit has been increasingly financed by short term private loans or arrears, leading to accumulation of private external debt and exacerbating the overall external debt and arrears challenge (Figure 2 ). At the same time, the reserve coverage has reached precarious levels, covering about 2 weeks of imports of goods and services (IMF, 2014) . ii.
Export growth and market share
The total exports grew at high rate during the 1990s, but growth became negative since the early 2000s (Figure 3 and Muňoz, 2006) . Between 2000 and 2013, volume of Zimbabwe's exports fell on average by 1.1 percent a year and by 15 percent cumulatively. Marked difference however emerged between the pre-reform (2000 -2008) and post-reform (2009 -2013) periods (Figure 3a) . While export volumes declined in cumulative terms by almost 60 percent during the first period, they increased by more than 80 percent in the latter. Zimbabwe's performance boded well relative to most regional peers, which were impacted by the global financial crisis. Export post-2008 growth reflects rebound after years of decline, with slowdown in 2012 and 2013. As shown by the country´s low and even declining shares in global exports since 2000, Zimbabwe has been facing external competitiveness challenges (Figure 4b ). Zimbabwe's performance in this area contrasts that of Africa, which has shown an increase in global share of exports. Low and declining export shares have contributed to subdued growth of the aggregate demand and the lack of 'productive' jobs in the export sectors and their suppliers.
iii.
Diversification of exports
Zimbabwe's product composition of exports is more diversified than that of most other African countries in the region and at comparable level of development (LICs). However, share of mining in total Zimbabwe's exports has risen while the share of manufacturing has fallen over the past ten years, reducing the overall value added in exports. Regarding export destinations, South Africa has accounted for a disproportionate share of Zimbabwe's exports, reflecting geographical closeness and long-established economic ties (Table 2) .
Exports were overly concentrated in low value added primary products, with crude materials accounting for more than 40 percent of exports during 2008 -2012 . At the same time, chemical products, machinery and transport equipment accounted for more than half of imports during the same period (Statistics Zimbabwe, 2013 
c. External price competitiveness
In Zimbabwe, the exchange rate regime has evolved from flexible towards fixed/multicurrency regime, as price stabilization and credibility of the monetary policy gained priority.
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The real effective exchange rate (RER) measures the relative price levels (domestic and foreign prices expressed in the same currency unit. In this paper, we focus on the bilateral CPI-based real exchange rate with South Africa, which is Zimbabwe's main trading partner. It is defined as Figure 4a depicts the evolution of this bilateral RER with South African rand and its components for the past three decades.
The real exchange rate experienced major real and nominal devaluations (and inflationdevaluation spiral) before the 2008 collapse (Hanke and Krus, 2012) . The rate appreciated by about 30 percent between February 2011 and 2014 ( Figure 4 ). The appreciation has occurred against the background of Zimbabwe's very low and even negative inflation, indicating that weakening of the rand to US$ has out-weighted the evolution of the relative prices. It occurred on the back of continued high current account deficits and accumulation of net foreign liabilities, i.e. negative net foreign assets, but low investment. Against such background, the real appreciations typically imply a loss of external competitiveness, unless they are accompanied by improvements in productivity or other fundamental such as investment (Rogoff, 2007) . Still, as Muňoz (2006) underscored, in Zimbabwe other factors such as poor governance or access to credit could limit impact of competitive RER. For Zimbabwe's policymakers, the key issue in this regard is to find out whether the real appreciation (i) reflects misalignment (overvaluation) of the RER relative to its equilibrium 10 value and (ii) hampers growth and diversification of exports even under the multicurrency regime. 
III. Estimating the Real Exchange Rate Misalignments
Computing the real equilibrium rate helps us determine if the movements of the actual RER reflect mostly changing fundamentals or deviations from equilibrium levels, i.e. misalignments.
a. Modeling Framework
This section utilizes the stock-flow approach to the long run equilibrium real exchange rate. The approach incorporates both the balance-of-payment (e.g., macroeconomic imbalances) and the Balassa-Samuelson effect (e.g., relative productivity). 10 The equilibrium RER determination is linked to the productivity differential (PROD) and to net foreign assets (NFA). This approach is suitable for Zimbabwe, which has a large productivity gap with South Africa and the external debt overhang. The reduced-form equation becomes (where negative sign is RER appreciation):
In emerging market and developing economies, the productivity (PROD) increase in the home country relative to trading partners typically leads to appreciation of the real exchange rate. In countries with low international reserves such as Zimbabwe, persistent current account deficits, which translate into the stock of net foreign liabilities, tend to generate burden on the external account and may require RER depreciation (Annex I). However, if the targeted stock of net foreign assets is negative, the capital inflows may lead to RER appreciation.
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To confirm that the RER depends mostly on (i) the net foreign assets and (ii) productivity, we include control variables in the empirical analysis such as trade openness and investment.
Equations (1a) and (1b) show equation (1) augmented with these control variables:
is the share of exports and imports in GDP. An increase in openness can lead to either RER appreciation or depreciation, depending on changes in the trade/current account balance. The typical interpretation is that tighter trade policy appreciates the RER in the long run (Baffes et al., 1997) ;
 The impact of investment as share of GDP (INV) depends on whether the investment releases supply side constraints (and hence raise productivity) in the tradable or nontradable sector. 
b. Data and Methodology
The empirical analysis utilizes annual data from 1980 to 2013, obtained from databases of the African Development Bank and IMF. Equation (1) is estimated using CPI-deflated real exchange rate (RER). PROD is the productivity differential between Zimbabwe and South Africa, measured as real GDP per capita. NFA is the ratio of net foreign assets to GDP. Since Zimbabwe accumulated major external debt, this ratio is negative (i.e. represents net foreign liabilities).
First, we examine the relation between the real exchange rate and the two core variables, productivity (PROD) and net foreign assets (NFA). To check the robustness of results we add the openness ratio (OPEN), measured as total trade to GDP; and the investment to GDP ratio (INV).
Given that conventional unit root tests suggest that most of our variables are non-stationary in level, we carry out cointegration analysis. The long-term coefficients are estimated using the dynamic ordinary least square (DOLS) estimator, developed by Stock and Watson (1993) , who showed that DOLS accounts for the endogeneity of the regressors and serial correlation in the residuals by incorporating lags and leads of the regressors in first differences:
where k 1 and k 2 denote, respectively, leads and lags. Their length is determined on the basis of the Schwarz, Akaike and Hannan-Quinn information criteria (Annex II). 
c. Estimation Results
The baseline model linking the real exchange rate (RER) to productivity (PROD) and net foreign assets (NFA) was estimated using the dynamic OLS (DOLS) approach with one lag to one lead (DOLS(1,1)). Additional control variables, namely openness and investment, were added to the baseline model. The estimated results of the RER models are in Table 2a .
As a robustness check, we also use the Least Absolute Deviations (LAD) estimator to address the potential 'outliers' issue.
12 This method is well suited for our data, since after 2008 the RER and some explanatory variables (NFA) exhibit high volatility. Table 2b shows the results.
The coefficient estimates for the productivity differentials are statistically significant for the baseline model and the case with trade openness under both methods (DOLS and LAD). Under the LAD, the coefficient is also significant in the case with investment. The coefficients are of the expected sign, with a decrease in the productivity differential (i.e. widening productivity gap between Zimbabwe and South Africa) implying RER depreciation. 13 Our results indicate that in the long run, productivity differential has a robust negative relationship with the RER (Table 3a) .
The coefficient estimate for openness is significant and negative under both methods (Table  3a and 3b). A greater openness thus leads to a real appreciation of the RER, indicating that the export revenues and imports strengthen the domestic tradable sector more than the nontradable sector. In contrast, increased investment leads to RER depreciation, suggesting that it is mostly used to release supply-side constraints in non-tradable sectors. Factors impacting the RER were also estimated with monthly data. Specifically, the productivity differential was proxied by (lagged) credit to the private sector (relative to credit in South Africa); prices of key export commodities served as controls. In this case, an increase of credit in Zimbabwe relative to South Africa had a positive and statistically significant relation with the RER, i.e. credit expansion led to real deprecation of the RER, indicating that credit was geared more towards non-tradable sectors (Tables 1 and 2 , Annex III).
d. Real Exchange Rate Misalignment
We calculate the misalignment in three steps. First we use data on the nominal exchange rate between $ and South African rand as well CPI indexes for Zimbabwe and South Africa to derive the bilateral real exchange rate:
Second, we regress RER on NFA , PROD , and on control variables (
). We also introduce dummy variables for structural breaks after the land and currency reforms in 2001 and 2008. Third, the RER misalignment (as % of the equilibrium rate) is difference between the actual real exchange rate (RER) and the long run real equilibrium exchange rate (ERER):
Given our definition of the RER, when misalignment is positive, the RER is undervalued. Conversely, when misalignment is below zero, the RER is overvalued.
In both methods (DOLS, LAD), the RER of Zimbabwe was found to be notably overvalued in the run up to 2008 crisis (between 70 and 100 percent of the equilibrium real exchange rate during [2006] [2007] [2008] . The sizeable misalignment in mid 2000s was a side-product of hyperinflation which in turn reflected heavy quasi-fiscal activities of the Reserve Bank of Zimbabwe ( Figure 6 ).
The currency overvaluation w.r.t. rand has re-emerged under the multicurrency regime. Specifically, the 2013 RER overvaluation w.r.t. South African rand ranged from 58 to 73 percent of the equilibrium real exchange rate under the DOLS and LAD methods.
15 As with any model-based estimation, given the sensitivity or parameters and the underlying assumptions, the results should be understood as providing indication of sizeable overvaluation under the prevailing multi-currency regime relative to alternatives rather than the specific level of the real equilibrium exchange rate.
As a robustness check, misalignment of the actual RER from the equilibrium one was also computed with monthly data (Annex III, Figure 1 ). The currency overvaluation in 2014 ranged from 54 percent for the base scenario to 39 percent for the scenario with commodity prices as controls, suggesting once again that the Zimbabwean bilateral RER with South Africa has been significantly overvalued relative to its long run equilibrium value. 
e. Comparison of Results with the Empirical Literature
Results of other studies on the RER misalignment in Zimbabwe are summarized in Table 4 . Our findings, which point to past periods of sizeable overvaluation as well as a large overvaluation in 2013, are consistent with finding of other empirical studies on the topic.
Our estimates and the empirical literature suggest that Zimbabwe has been exposed to extended periods of sizeable RER overvaluation. With South Africa as the main trading partner, the persistent currency overvaluation has contributed to the weak trade balance and depleted foreign exchange reserves and to low growth. We have not found any evidence that undervaluation promotes growth. Hence eliminating sizeable RER misalignments -especially overvaluation --is thus a key priority which will require internal devaluation and structural reforms. Further, replacing US$ with South African rand is an option to be seriously considered. We elaborate on advantages and drawbacks of this step below. 
IV. Misalignment and Growth
The role of the real exchange rate (e.g. the relative price of tradables to non-tradables) in growth and the convergence of incomes of developing countries to those of developed economies remains debated. Our paper contributes to this debate with the case of Zimbabwe, a country that experienced several currency regimes, major misalignments, and slow economic growth.
Experiences of developing countries indicate that sizeable and protracted overvaluations are associated with slow growth (Edwards, 1988; Ghura and Grennes, 1993) . What is less clear is whether undervaluation promotes growth (Galas and Lucinda, 2006; Rodrik, 2008; Rapetti et al., 2012) , or is neutral/hampers it (Berg and Miao, 2010; Schöder, 2013) . Haddad and Pancaro (2010) posit that since countries cannot maintain currency undervaluation indefinitely, it can be deployed as a growth tool only in the short term. Razin and Collins (1997) find nonlinearity in relation between RER misalignment and growth: High overvaluations are associated with lower growth, while low to moderate overvaluations tend to be associated with higher growth. However, large undervaluation seems to hamper growth.
a. Misalignment and real GDP growth
First, we examine the misalignment -growth nexus in Zimbabwe. We utilize an empirical growth equation based on Solow's growth model, as in Schöder (2013) ) is less or equal to zero. We consider some of the RER fundamentals utilized in estimating the equilibrium RER (NFA, investment and openness) since they are likely to impact growth.
A key difference of (5) from the approach adopted by, for example, Rodrik (2008) 
(5a) assumes that RER undervaluation and overvaluation have equal and opposite impacts on growth. Under this assumption, 0   implies that undervaluation raises growth.
Our choice of growth equation (5) reflects the observation that in Zimbabwe, the relation between misalignment and growth is non-linear (Figure 7) . The real GDP growth (per capita) in Zimbabwe is lower under more overvalued currency and higher with undervaluation. The relation is non-linear (or piece-wise linear) with growth tapering off at higher levels of undervaluation. Currency undervaluation is not systematically related to higher growth.
The varied impacts of undervaluation and overvaluation on growth are captured by parameters 1  and 2  (Table 5a ). The coefficient estimates of the impact of misalignment on growth, captured by parameter  in equation (5a). When examining misalignment only, the results would suggest a positive impact of undervaluation on growth (Tables 1a and 1b , Annex IV). When separate impacts of undervaluation and overvaluation on growth are considered, the regression exercise yields a negative and statistically significant relationship between overvaluation and growth (Table 3a) . Put differently, in Zimbabwe a smaller overvaluation (with RER closer to its equilibrium value) is associated with higher growth.
Our estimates point to nonlinearity between misalignment and growth. However, we do not find robust evidence that more undervalued currency would be associated with higher growth. While the coefficient associated with undervaluation ( 2  ) is positive, it is statistically significant only in the baseline but becomes insignificant when various control variables are introduced. 16 In fact, Zimbabwe experienced some of its highest growth rates when the RER was only slightly undervalued ( Figure 7) . 17 These results are robust to various specifications of the basic empirical growth equation, with investment ratio, openness and net foreign liabilities as controls.
b. Misalignment and sectoral impacts
Second, we aim to uncover the key channels through which the RER misalignment impacts growth. The sectoral growth models to be estimated are specified as follows: 
where jt gr sec _ represents real growth of the sector j in period t and jt cgr sec _ contribution of sector j to the overall growth of GDP at t, where sectors studied are manufacturing, mining and agriculture -the main export sectors in Zimbabwe. Other variables are as in equation (5). Source: Authors' calculations. Note: Negative undervaluation represents overvaluation. In Figure 6a , correlation coefficient for growth of GDP per capita and overvaluation is 0.5063 (significant at 5%). Correlation coefficient for growth of GDP and overvaluation is 0.5375 (significant at 5%).
The sectoral decomposition of growth points to different impacts of RER overvaluation and undervaluation on key export sectors: mining, manufacturing and agriculture. While overvaluation reduces sectoral growth (with the coefficients 1  positive and statistically significant), undervaluation coefficients 2  -are positive for manufacturing and mining but negative for agriculture and are not statistically significant (Table 5b ). Among the three sectors examined, overvaluation impacts the most growth of the agricultural sector, which accounts for more than half of the country's employment. When the contribution of various sectors to GDP is taken into account, the RER overvaluation had a high impact on growth via mining, which generated more than 40 percent of the country's real value added and almost 40 percent of goods exports in 2012. Mining has high elasticity of employment to growth, indicating that slowdown of growth in this sector leads to relatively (to employment in the sector) high job losses.
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V. Should Zimbabwe Adopt the South African Rand?
The 'optimal' currency regime for the country has been a widely debated issue. When introduced in February 2009, the multicurrency regime was meant to last until 2012. The regime was, with no clear timeline for replacement. Even though the regime helped stabilize the economy from hyperinflation and stop quasi-fiscal financing, it presents challenges. One of them is persistent real exchange rate overvaluation illustrated above, another one is currency mismatch between wages and other expenditures payable in dollars and foreign earnings received mostly in rand. In cash transactions, shortages of small $ denominations have impeded trade, while South African capital account restrictions prevented wider circulation of rand.
Reintroducing the Zimbabwe dollar, while politically appealing on the grounds of national independence, raises concerns about credibility of macroeconomic policies, especially given the track record associated with the previous use of this currency. Rand meets most preconditions to be the anchor currency, (and in most aspects does so better than US$). Specifically, South Africa is Zimbabwe's largest trading partner, and was the destination for over 2/3 of exports in 2013; (ii) labor mobility from Zimbabwe to South Africa is high with more than 10 percent of Zimbabwean labor force estimated to reside in South Africa; (iii) Zimbabwe could join SACU and tap into its transfer formula which benefits poorer countries (Kramarenko et al., 2010) .
To illustrate further the benefits of rand as the transaction currency, a counterfactual exercise was carried out with rand as the anchoring currency since 2009. In this situation, the bilateral nominal exchange rate with South Africa is equal to one and the RER is driven by the relative prices. The counterfactual inflation rate for Zimbabwe under rand as transaction currency is derived as a combination of the South African inflation for imports and Zimbabwe's inflation for non-tradables: , = (1 + , ) (1 + , )(1 + , ) 1− , where α=0.423 is the share of imports from South Africa in the CPI basket. In this case, the counterfactual RER would depreciate only marginally, in contrast to 10 percent appreciation of the actual RER since July 2011. The overvaluation would also be much lower than under the dollar as the anchor currency and would not exceed 3 percent of the equilibrium RER (Figure 2 , Annex III).
In addition to substantial benefits of moving to the rand, many of the costs of ´dollarized´ economy, such as the loss of independent monetary and exchange rate policy have already been incurred with US$ as the legal tender. Further, with rand as the transaction currency, the currency risk would be below the current levels due to reduced currency mismatch. Moreover, if rand becomes the main medium of exchange, transaction (currency exchange) costs would fall. Interest rates on loans would also likely fall due to reduced risk premium. One exception to the overall suitability of South African rand for Zimbabwe's economy has been the limited shock synchronization between the two economies. The standard policy recommendation for mitigating low synchronization are (i) availability of transfers (as would be the case if Zimbabwe joins CMA) and (ii) flexibility of labor and product markets. The low
(1) Baseline Model Eq. 5
(2) (1) with Investment (3) (2) with NFL (4) (2) with Openness (5) (1) with land reform business cycle synchronization could be further offset by the high credibility of the South African Reserve Bank in conducting monetary policy and its relevance for the region.
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Since Zimbabwe has been using the US$ for over five years, switching to South African rand would change little -the country would still not be able to utilize monetary and exchange rate policy. The issues related to the lack of synchronization are thus similar. From the perspective of South Africa, given Zimbabwe size, admitting it to CMA would not constitute major cost. In fact it could help reduce fragility and possibility of costly conflict (Ncube at al., 2013) .
In sum, in the case of Zimbabwe, introducing South Africa rand could generate benefits in terms of transaction costs, credibility of monetary policy, regional integration and last but not least exchange rate broadly aligned with its equilibrium value. The last point, while more likely with rand than $, is not automatic --it is conditioned on Zimbabwe's maintaining appropriate macroeconomic, and especially fiscal policies. Given the absence of devaluation of exchange rate as a policy tool, the country would need to rely more on 'internal devaluation' through containing wage bill to maintain RER competitiveness. Putting in place an enabling investment framework to support competitiveness and job creation is also critical.
IV. Conclusions
This paper examined suitability of the multicurrency regime for Zimbabwe almost six years after its introduction and the challenges this regime has brought about. The approach adopted focused on misalignment of the real exchange rate and its implications for growth complements the existing literature which examines the issue from the optimal currency area perspective.
More specifically, the real exchange rate misalignment in Zimbabwe was first estimated utilizing the stock-flow approach to the real equilibrium exchange rate with both annual data for 1980 -2013 and monthly data for January 2009 -March 2014 period, with several empirical methods. The main finding was that the country experienced persistent periods of sizeable real exchange rate misalignment, in particular overvaluation, both in the run up to 2008 crisis and under the current multicurrency regime anchored in US$. The misalignment has an asymmetric impact on growth: while overvaluation reduces growth of GDP as well as growth and employment in export sectors, we have not found robust evidence that undervaluation would increase it. Hence in Zimbabwe the real exchange rate does not appear to be a policy tool that could drive growth.
Regarding the current overvaluation, nominal exchange rate (e.g., external) devaluation is not feasible under the multicurrency arrangement. Zimbabwe thus needs to rely on internal devaluation, in particular fiscal expenditure control and management of the public wage bill, as well structural reforms that would raise the economy's flexibility. Creating an environment conducive to foreign investment inflows is critical for avoiding liquidity shortages.
The multicurrency regime served Zimbabwe well for stabilizing the economy. Nevertheless, with the weakening of the South African rand relative to the US$, correcting for currency overvaluation and preventing in the future will be challenging. Rather than relying on internal devaluation which is politically costly to introduce, Zimbabwe could replace the multicurrency regime, anchored in US$, with rand as the sole transaction currency. The rand meets the criteria of the optimum currency area better than the US$. Given the track record of South African monetary policy, credibility of this arrangement would be also strong, provided appropriate fiscal policies are implemented. Besides preventing reoccurrence of the past sizeable overvaluations of the RER, and hence boosting the export and GDP growth, adopting rand would facilitate financial integration. All these factors are key for resolving the debt issue as well as for raising growth and living standards of the population.
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ANNEX I. STOCK-FLOW APPROACH TO THE REAL EQUILIBRIUM EXCHANGE RATE
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The stock-flow model encompasses the balance of payments and Balassa-Samuelson approach to the real equilibrium exchange rate. Besides productivity differentials, the RER in the long run is driven by NFA adjustment towards its targeted position. The stock-flow approach decomposes the RER into: (i) RER for tradables (the nominal exchange rate and the ratio of foreign and domestic tradable prices) and (ii) the ratio of domestic to foreign relative price of non-tradables:
where q denotes the real exchange rate, e is the nominal exchange rate,  *) ( is the share of tradable goods in the domestic (foreign) CPI; is the domestic (foreign) relative price of non-tradables. The second term in (1AI) shows changes in the RER due to different developments in prices of nontradable goods relative to prices of tradable goods in the home and foreign country. In this definition, an increase (decrease) in q represents real depreciation (appreciation) of the domestic currency.
Focusing on the long-run external equilibrium (i.e. abstracting from short-term capital flows and business cycles) the change in net foreign assets can be described as:
where NFA is net foreign assets, TB is trade balance, * r is the world real interest rate, and CAB is the current account balance. The first component of (2AI) is the trade account and the second is the interest income from NFA, where the trade balance depends on the productivity differential between the home and foreign country. Under the uncovered real interest rate parity condition (where the difference between domestic and foreign real interest rates is the expected change in the real exchange rate), the path of NFA towards their targeted level, D NFA , is described by: 
The RER is linked to the productivity differential y y  (PROD) and to NFA: The empirical equation for estimating the relationship between undervaluation and growth in Zimbabwe is a modified version of Rodrik (2008) and is specified in equation (5a). In Table 1b of this Annex, we added land reform of 2001 as one of the independent variables, as a robustness check. Coefficients on undervaluation are positive and statistically significant in all specifications of the model. However, and as discussed in the text, the positive and statistically significant coefficient on undervaluation (where negative undervaluation is overvaluation) needs to be interpreted with caution and should not lead to concluding that undervaluation would encourage growth in Zimbabwe. Dividing the misalignment variable into over-and under-valuation reveals that only coefficient associated with overvaluation is both positive and statistically significant (i.e., reducing overvaluation would stimulate growth).
